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English Translation of Jan anese Utility Model Laid-open (KOKAI) 

Publication No Sho 59-31105 

Title: Piezoelectric loudspeaker having a shape of an n-gonal pyramid with 
its head cut off 

What is claimed is: 

A piezoelectric loudspeaker having a shape of an n gonal 
pyramid with its head cut off, which comprises: 

an opening face having a regular n-gon (n is an integer of 3 4 

5); 

an outer lateral face defined by a pyramid surface of the n-gonal 
pyramid which is marked by both a peripheral edge of the regular n gonal 
shape and a center of a convex polyhedron which is formed by congruent 
regular n-gons; 

a through hole 4 provided at a bottom face of an urceolate frame 
1 of the n-gonal pyramid with its head cut off having the face formed by 
cutting off the pyramid head as an outer bottom face; 

a unimorph transducer 2 made of piezoelectric ceramic etc. and 
provided at an inner peripheral portion of the through hole 4 by fixing an 
outer peripheral portion of the unimorph transducer 2 to the inner 
peripheral portion; and 

a vibration plate 3 mounted both on the unimorph transducer 2 
and on the urceolate frame 1. 

Detailed Description of the present Invention 

The present invention relates to a loudspeaker to reproduce 
especially high-pitched sounds which is built into a speaker system having a 
shape of polyhedron. 

Regular polyhedron includes 5 kinds of polyhedron, that are a 
regular tetrahedron, regular hexahedron, regular octahedron, regular 
dodecahedron and regular icosahedron. These polyhedrons are made of 
congruent regular triangles for the tetrahedron, congruent regular tetragons 
for the hexahedron, congruent regular triangles for the regular ovyshrfton, 
congruent regular pentagons for regular dodecahedron, and congruent 
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regular triangles for regular icosahedron, respectively. 

The present invention relates to the speaker provided on each 
face of the polyhedron, and the speaker is a piezoelectric loudspeaker having 
a shape of an n gonal pyramid with its head cut off, which comprises an 
opening face having a regular n-gon (n is an integer of 3, 4, 5); 

an outer lateral face defined by a pyramid surface of the n-gonal 
pyramid which is marked by both a peripheral edge of the regular n gonal 
shape and a center of a convex polyhedron which is formed by congruent 
regular n-gons; 

a through hole 4 provided at a bottom face of an urceolate frame 
1 of the n-gonal pyramid with its head cut off having the face formed by 
cutting off the pyramid head as an outer bottom face; 

a unimorph transducer 2 made of piezoelectric ceramic etc. and 
provided at an inner peripheral portion of the through hole 4 by fixing an 
outer peripheral portion of the unimorph transducer 2 to the inner 
peripheral portion; and 

a vibration plate 3 mounted both on the unimorph transducer 2 
and on the urceolate frame 1. 

The above-mentioned piezoelectric loudspeaker having a shape 
of an n-gonal pyramid with its head cut off can be assembled as follows. 
For the regular dodecahedron, for example, each pyramid surface of the 
speaker having the shape of the regular pentagons is fixed one-by-one. 
After completing the fixation of a total of 5 piezoelectric loudspeakers, a 
speaker system having a shape of the regular dodecahedron can be obtained. 
For the fixation between the pyramid surfaces, a rubber adhesive etc. can be 
adequately used as an area of the pyramid surface which can be used for 
bonding is comparatively large. A physically strong dodecahedron speaker 
system as a whole can be obtained since the loudspeakers having 
pentagonal shape are bonded with each other at their 5 pyramid surfaces. 

In addition, the regular tetrahedron, regular hexahedron, 
regular octahedron, regular icosahedron speaker systems can be used in the 
same way as in the case of the regvilar dodecahedron speaker system 
mentioned above. 

Once the regular n-gonal speaker system is assembled, 
directional characteristics can be improved in high-frequency range and 
acoustic waves can be emitted omnidirectionally. Furthermore, when each 
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speaker is connected in parallel, all speakers reproduce the same sound 
pressure respectively, without dropping of the sound pressure. As for 
matching with respect to a power amplifier, impedance Zo can be expressed 
by the following equation, if electric capacitance of one unimorph transducer 

is Co. 

Zo = l/o; C 0 

When the number of frequency is 5000Hz, the value becomes about 
1000 Q level. And the value of synthetic impedance reduces to 1/n when 
the speakers are connected in parallel. Therefore, matching with the 
power amplifier becomes well. 

Further, the piezoelectric loud speaker having the n-gonal 
pyramid with its head cut off of the present invention caii be used by 
attaching it separately to a baffle plate, beside the speaker system 
mentioned above. 

Brief Description of the Drawings. 

Fig. 1 is a back side view of a piezoelectric loudspeaker having a 
shape of an n-gonal pyramid with its head cut off of the present invention. 

Fig. 2 is a sectional view along A- A in Fig. 1. 

Fig. 3 is a front view of a speaker system of a regular dodecahedron 
type which is formed with the loudspeakers of the present invention. 

1 frame 

2 unimorph transducer 

3 vibration plate 

4 through hole 
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